Materials and Methods. Unless stated otherwise, reactions were performed in flamedried glassware under an argon or nitrogen atmosphere using dry, deoxygenated solvents (distilled or passed over a column of activated alumina). 1 β -2-dinitrostyrene is commercially available from Sigma-Aldrich for $123.50/5g but may be prepared according to the method of Solomonovici and Blumberg. 2 Vinylcyclopropane 10 was prepared in one step according to the method of Parsons and Johnson. 3 Commercially obtained reagents were used as received with the exception of trans-cinnamaldehyde, which was purified by bulb-to-bulb distillation before use. Reaction temperatures were controlled by an IKAmag temperature modulator. Thin-layer chromatography (TLC) was performed using E. Merck silica gel 60 F254 precoated plates (0.25 mm) and visualized by UV fluorescence quenching, potassium permanganate, or anisaldehyde staining. SiliaFlash P60 Academic Silica gel (particle size 0.040-0.063 mm) was used for flash chromatography. 1 H and 13 C NMR spectra were recorded on a Varian 400 (at 400 MHz and 100 MHz, respectively) or on a Varian Mercury 300 (at 300 MHz) and are reported relative to CHCl 3 (δ 7.26 & 77.16 respectively 4, 170.0, 169.9, 134.7, 132.9, 132.5, 132.4, 130.6, 129.5, 129.4, 129.2, 125.4, 125.4, 120.3, 119.4, 94.9, 93.4, 64.7, 62.9, 53.7, 53.5, 52.9, 52.8, 48.2, 46.6, 46.3, 38.6, 37.4; IR (NaCl/film) 3002, 2955 , 1733 , 1557 , 1532 , 1436 , 1358 , 1282 , 1263 , 1219 , 1173 was added to the heated solution in portions, maintaining an internal temperature lower than 90 °C. Vigorous bubbling is observed over the course of the zinc addition. Upon completion of the addition, the temperature was allowed to stabilize at 75 °C and the reaction progress was monitored by TLC. Upon consumption of starting material, the flask was removed from the oil bath and allowed to cool to room temperature, during which time, white solids precipitate from solution. The heterogeneous mixture is filtered through celite, and washed with 100 mL of ethyl acetate. The solution was basified with saturated NaHCO 3 (aq) and solid Na 2 CO 3 . The phases were separated and the aqueous phase was extracted exhaustively with ethyl acetate. The combined organics were S5 washed with saturated NaHCO 3 (aq) and brine, dried over sodium sulfate, filtered and evaporated in vacuo. The crude product was purified by flash chromatography (800 mL 4, 169.2, 138.2, 134.4, 121.7, 127.4, 122.5, 120.6, 116.0, 114.8, 61.2, 54.6, 54.6, 52.2, 50.0, 36.33; IR (NaCl/film) 3233, 1734 , 1675 , 1595 , 1496 , 1383 , 1248 2, 169.5, 137.5, 135.6, 128.8, 128.3, 123.5, 122.4, 117.9, 115.8, 60.3, 56.5, 54.8, 53.2, 45.2, 37.2; IR (NaCl/film) 3210, 3074, 1730 , 1672 , 1595 , 1496 , 1384 , 1272 , 1250 , 1213 (approximately one hour), the solution was cooled to 0 °C in an ice bath, and methanol (7 mL) was added. The solution was stirred for one minute, sodium borohydride (34.9 mg, 0.91 mmol, 1.3 equiv) was added in one portion under high flow of argon, and vigorous bubbling was observed. The schlenk tube was removed from the ice bath, and after 5 minutes, LCMS indicated complete consumption of the imine. After an additional 10 minutes of stirring, the solution was cooled again to 0 °C, and water (1 mL) was added dropwise. The reaction mixture was concentrated in vacuo, partitioned between diethyl ether (20 mL) and water (5 mL), and the phases were separated. The aqueous phase was extracted with diethyl ether (2 x 15 mL), then the combined organics were washed with brine (5 mL), dried over Na 2 SO 4 , filtered, and concentrated in vacuo. 2, 169.6, 137.8, 137.1, 135.6, 131.0, 129.4, 128.6, 128.3, 128.2, 127.4, 126.3, 123.5, 122.4, 117.1, 115.7, 65.6, 56.5, 53.2, 52.2, 50.0, 43.8, 37.5; IR (NaCl/film) 3207, 3060, 1733 , 1677 , 1596 , 1494 , 1384 , 1247 , 1104 
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Tetracycle 6. An oven-dried scintillation vial was charged with secondary amine 14 (60.3 mg, 0.150 mmol, 1 equiv) and sealed with a screw-cap fitted with a teflon septum. Dichloromethane (0.3 mL) was added, followed by acetic anhydride (71 µL, 77 mg, 0.75 mmol, 5 equiv), then pyridine (0.12 mL, 118 mg, 1.5 mmol, 10 equiv). The vial was lowered into a 25 °C oil bath and stirred for 14 hours. Over the course of the reaction, a white precipitate formed. Upon completion, the reaction mixture was diluted with diethyl ether (2 mL) and the precipitate was collected by filtration, washed further with diethyl ether and air-dried to afford crude acetamide S-1 (58.9 mg, 88% crude yield) which was used without further purification in the next reaction. 4 A flame-dried schlenk bomb was charged with crude S-1 (58.9 mg, 0.133 mmol, 1 equiv) and Grubbs 2nd generation catalyst (15) (5.8 mg, 0.0068 mmol, 0.05 equiv). The bomb was evacuated and backfilled with argon three times. In a separate, flame-dried conical flask, a 1:1 mixture of dichloromethane and tert-butyl methyl ether was degassed by sparging with argon for 20 minutes, then 2.7 mL of this solvent mixture was added to the schlenk bomb under high argon flow. The bomb was sealed and heated in a 60 °C oil bath, and the heterogeneous mixture was stirred for 100 minutes, monitoring by LCMS.
Upon completion, the reaction mixture was concentrated in vacuo, and the residue was triturated with toluene to yield tetracycle 6 (45.1 mg, 95% yield, 84% over two steps), in greater than 95% purity, as a grey solid which exists as a 3:1 mixture of rotomers in 1, 171.5, 170.3, 169.8, 169.0, 168.8, 135.7, 135.4, 130.6, 129.2, 128.9, 128.5, 128.4, 127.9, 124.2, 123.2, 121.8, 121.1, 120.6, 120.4, 116.0, 115.6, 60.9, 55.6, 55.5, 54.7, 53.5, 53.3, 47.3, 46.7, 41.6, 38.0, 37.1, 34.6, 33.8, 34.6, 33.8, 22.1, 20.7; IR (NaCl/film) 3215, 2917 , 1734 , 1680 , 1639 , 1624 , 1597 , 1493 , 1430 , 1372 , 1271 , 1246 , 1214 , 1115 
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Crystal Structure Analysis of: 
Special Refinement Details
Crystals were mounted on a glass fiber using Paratone oil then placed on the diffractometer under a nitrogen stream at 100K.
Refinement of F 2 against ALL reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 , conventional R-factors (R) are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ( F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (1) 4408 (1) 7089 (1) 4178 (1) 19 (1) O (2) 7024 (1) 9577 (1) 237 (1) 26 (1) O (3) 6615 (1) 7073 (1) 1117 (1) 19 (1) N (1) 7276 (1) 5626 (1) 3956 (1) 16 (1) N (2) 10859 (2) 9851 (1) 3092 (1) 24 (1) C (1) 9253 (1) 5399 (1) 3465 (1) 15 (1) C (2) 10235 (2) 3896 (1) 3734 (1) 18 (1) C (3) 12183 (2) 3662 (1) 3300 (1) 20 (1) C (4) 13148 (2) 4913 (1) 2592 (1) 20 (1) C (5) 12157 (2) 6406 (1) 2289 (1) 19 (1) C (6) 10199 (2) 6674 (1) 2726 (1) 15 (1) C (7) 9129 (2) 8291 (1) 2420 (1) 16 (1) C (8) 9097 (2) 9371 (1) 3279 (1) 20 (1) C (9) 7562 (2) 10747 (1) 2922 (1) 19 (1) C (10) 6011 (2) 9897 (1) 2999 (1) 18 (1) C (11) 7013 (1) 8352 (1) 2576 (1) 14 (1) C (12) 6129 (2) 6970 (1) 3640 (1) 15 (1) C (13) 8229 (2) 11823 (1) 1535 (1) 22 (1) C (14) 8438 (2) 13284 (2) 1290 (1) 26 (1) C (15) 6863 (2) 8427 (1) 1186 (1) 16 (1) C (16) 6494 (2) 7061 (2) -190 (1) 21 (1) (5) 0.949(13) C(6)-C (7) 1.5046(15) C(7)-C (8) 1.5555(16) C(7)-C (11) 1.5630(14) C(7)-H (7) 1.000 (13) (1) 135 (4) 188 (4) 200 ( (2) 364 (5) 196 (4) 198 (4) 13 (3) -101(4) -86(4) O (3) 230 (4) 166 (4) 166 ( (1) 132 (4) 148 (4) 154 (4) 6(3) -27(3) -38(3) N (2) 243 (5) 230 (5) 277 (6) -18(4) -111(5) -80(4) C (1) 131 (5) 176 (5) 124 (5) -31(4) -36(4) -24(4) C (2) 186 (5) 172 (5) 156 (5) -16(4) -55(4) -29(4) C (3) 204 (6) 191 (6) 178 (5) -36(4) -66 (4) 26 (4) C (4) 130 (5) 257 (6) 193 (6) -63(4) -35(4) 2(4) C (5) 155 (5) 209 (6) 189 (5) -37(4) -28(4) -49(4) C (6) 143 (5) 168 (5) 152 (5) -38(4) -45(4) -25(4) C (7) 135 (5) 160 (5) 165 (5) -13(4) -22(4) -42(4) C (8) 215 (6) 178 (5) 193 (6) -28(4) -59(4) -51(4) C (9) 219 (6) 163 (5) 193 (5) -50(4) -38(4) -41(4) C (10) 157 (5) 161 (5) 187 (5) -38(4) -28(4) -15(4) C (11) 120 (5) 142 (5) 146 ( (14) 269 (7) 199 (6) (2) 9539 (17) 3045 (15) 4204 (13) 21 (3) H (2A) 11470 (20) 10154 (18) 2232 (16) 40 (4) H (2B) 11660 (20) 9042 (19) 3473 (16) 43 (4) H (3) 12833 (17) 2615 (15) 3504 (12) 18 (3) H (4) 14470 (20) 4737 (15) 2302 (14) 29 (4) H (5) 12784 (18) 7277 (15) 1776 (13) 26 (4) H (7) 9747 (18) 8815 (15) 1456 (13) 24 (3) H (8) 8599 (16) 8819 (14) 4261 (12) 14 (3) H (9) 7155 (17) 11335 (14) 3609 (13) 19 (3) H (10A) 5241 (16) 10483 (14) 2433 (12) 15 (3) H (10B) 5202 (16) 9630 (13) 3954 (12) 14 (3) H (13) 8473 (18) 11360 (15) 762 (14) 28 (4) H (14A) 8124 (19) 13735 (16) 2033 (14) 32 (4) H (14B) 8860 (19) 13939 (16) 381 (14) 28 (4) 
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Table 2 . Atomic coordinates ( x 10 4 ) and equivalent isotropic displacement parameters (Å 2 x 10 3 ) for AFG02 (CCDC 820778). U(eq) is defined as the trace of the orthogonalized U ij tensor.
6702 (1) 965 (1) 10260 (1) 30 (1) O (2A) 5913 (1) -380 (1) 7880 (1) 29 (1) O (3A) 6207 (1) 438 (1) 6371 (1) 40 (1) N (1A) 5544 (1) 1226 (1) 9712 (1) 21 (1) N (2A) 5566 (1) 3969 (1) 7309 (1) 22 (1) C (1A) 4910 (1) 1456 (1) 8853 (1) 18 (1) C (2A) 4287 (1) 1269 (1) 9137 (1) 22 (1) C (3A) 3667 (1) 1512 (1) 8294 (1) 27 (1) C (4A) 3665 (1) 1922 (1) 7172 (2) 28 (1) C (5A) 4288 (1) 2101 (1) 6890 (1) 23 (1) C (6A) 4918 (1) 1880 (1) 7728 (1) 18 (1) C (7A) 5609 (1) 2116 (1) 7503 (1) 19 (1) C (8A) 5924 (1) 3121 (1) 8029 (1) 20 (1) C (9A) 6683 (1) 3049 (1) 7979 (1) 22 (1) C (10A) 6869 (1) 1925 (1) 8123 (2) 26 (1) C (11A) 6188 (1) 1377 (1) 8134 (1) 20 (1) C (12A) 6171 (1) 1172 (1) 9462 (1) 22 (1) C (13A) 7153 (1) 3721 (1) 8882 (2) 32 (1) C (14A) 7450 (1) 4528 (1) 8569 (3) 54 (1) C (15A) 6091 (1) 375 (1) 7477 (1) 23 (1) C (16A) 6124 (1) -490 (2) 5675 (2) 50 (1) O(1B) 9130 (1) 9861 (1) 5062 (1) 29 (
8139 (1) 9887 (1) 7206 (1) 45 (
9269 (1) 9904 (1) 8214 (1) 36 (
10085 (1) 9132 (1) 6282 (1) 22 (
9194 (1) 5996 (1) 7029 (1) 38 (1) C (1B) 10439 (1) 8525 (1) 7274 (1) 22 (1) C (2B) 11161 (1) 8550 (1) 7645 (1) 26 (1) C (3B) 11516 (1) 7954 (1) 8606 (1) 29 (1) C (4B) 11153 (1) 7340 (1) 9203 (2) 33 (1) C (5B) 10430 (1) 7324 (1) 8825 (1) 30 (1) C (6B) 10065 (1) 7911 (1) 7857 (1) 23 (1) C (7B) 9289 (1) 7838 (1) 7351 (1) 24 (1) C (8B) 9075 (1) 6972 (1) 6433 (1) 27 (1) C (9B) 8305 (1) 7173 (1) 5848 (2) 28 (1) C (10B) 8283 (1) 8303 (1) 5632 (2) 31 (1) C (11B) 8929 (1) 8747 (1) 6584 (1) 24 (1) C (12B) 9393 (1) 9284 (1) 5913 (1) 22 (1) C (13B) 8014 (1) 6569 (1) 4712 (2) 33 (1) C (14B) 7622 (1) 5776 (1) 4621 (2) 47 (1) C (15B) 8714 (1) 9570 (1) 7353 (1) 29 (1) C (16B) 9139 (1) 10740 (1) 8951 (2) 42 (1) 236 (7) 231 (7) 176 (7) 22 (6) 75(6) 28(6) N(2A)
235 (8) 169 (7) 260 (7) -7(6) 66(6) -6(6) C (1A) 191 (8) 137 (7) 206 (8) -36(6) 40(6) 1(6) C (2A) 278 (9) 173 (8) 245 (9) -15 (7) 112 (7) -24(7) C(3A) 211 (9) 257 (9) 359(10) -34 (8) 112 (8) -40(7) C(4A) 198 (9) 274 (9) 334(10) -11(8) 10(8) -2(7) C(5A) 279 (9) 203 (8) 207 (9) 7 (7) 44 (7) -25(7) C (6A) 205 (8) 129 (7) 202 (8) -32(6) 59(6) -10(6) C (7A) 228 (8) 188 (8) 161 (8) -3(6) 63 (7) 1(6) C (8A) 233 (8) 194 (8) 163 (8) 2 (7) 55 (7) 4(7) C (9A) 226 (8) 222 (9) 206 (8) 27 (7) 55 (7) -15(7) C(10A) 232 (9) 221 (9) 338(10) -20 (8) 112 (8) 8(7) C(11A) 205 (8) 176 (8) 213 (8) -15(6) 73(6) 0(6) C(12A) 253 (9) 158 (8) 237 (9) -19(7) 51(7) 22(7) C(13A) 235 (9) 288 (10) (18) 148.6(14) ____________________________________________________________________________ Symmetry transformations used to generate equivalent atoms: #1 x,-y+1/2,z+1/2 #2 -x+1,y+1/2,-z+3/2 #3 -x+2,-y+2,-z+1 #4 -x+2,y-1/2,-z+3/2
